The production of cytokines is a crucial element of the host response to viral and bacterial infections.
Introduction
Reporter gene systems enable quantitative determination of the induction and expression of genes of interest. Technologies to detect these reporters have rapidly improved and assays to monitor luciferase activity or fluorescent protein expression are now standard methods in many laboratories. In accordance, recombinant mice equipped with reporter functions have become available in recent years which allow monitoring of gene induction in vivo or in ex vivo assays. Isolation and immortalization of cells obtained from such mice provide an easily expandable pool of reporter cells that can be used in in vitro systems to address a multitude of scientific questions.
We previously generated reporter mice to study analysis of IFN-β promoter induction upon infection in vivo (1). A myc-tagged firefly luciferase was integrated into the mouse genome by targeted mutagenesis to replace the coding sequence of the ifnβ gene, leaving the upstream region intact. This strategy ensures that reporter activity mimics the induction of IFN-β in an optimal fashion. The ifnβ wild type allele that is still present in cells of heterozygous reporter mice provides functional IFN-β and therefore a physiological response to viral infection.
We describe here the generation of conditionally immortalized cells derived from mice heterozygous for the luciferase transgene, and subsequent in vitro luciferase reporter assays. Primary ear fibroblasts were conditionally immortalized by lentiviral-mediated expression of the SV40 large T antigen (TAg) (2,3) and used for downstream analysis of IFN-β induction upon MCMV infection. We compare luciferase activity measured in cell lysates to luciferase activity measured in living cells. Both methods are robust, reproducible, highly sensitive and cost effective, and therefore versatile alternatives to methods such as ELISA and qPCR.
Materials

Cell culture general
Tissue culture-treated dishes (10 cm dishes, 6-well plates, 96-well plates, T25 flasks), 15 ml conical tubes, scalpels, cover slips (square 20x20m), cryovials, 70% ethanol, isopropanol, Dulbecco's Modified Eagle Medium (DMEM) with 4500 mg/ml glucose, cell freezing container, tissue culture centrifuge.
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sterile filter (0.2 µm). Aliquots can be stored at -20°C. 3. Sensitive light detecting device compatible with 96-well plates (e.g. IVIS®, PerkinElmer).
Methods
Murine cells can be efficiently immortalized by ectopic expression of the viral oncogene SV40 large T antigen (TAg). TAg inhibits the activity of the tumor suppressors p53 and retinoblastoma protein (4).
Since constant activation of TAg leads to cellular alterations, we present a conditional immortalization method which is based on transcriptional regulation of TAg mediated by the tet-system (2). TAg expression is activated by the addition of doxycycline, which leads to cell proliferation. Here, we use continuously proliferating immortalized cells that are grown in the presence of doxycycline.
Withdrawal of doxycycline from the cell culture medium (~ one week) leads to complete arrest of cell proliferation which might be advantageous in some assay systems. Cells can be kept in culture without doxycycline for at least two weeks.
Isolation of primary IFN-β luciferase reporter ear fibroblasts
1. Sacrifice mouse (e.g. IFN-β luciferase reporter mouse, Fig. 1 ). 2. Cut off ear, rinse in 70% ethanol, and transfer to one 10 cm dish with 5 ml PBS (see Note 4). 3. Cut ear in 40-50 small pieces with a scalpel. 4. Transfer 10 pieces into each well of a 6-well plate and cover with a cover slip to immobilize the ear pieces. 5. Add 2 ml of DMEM 5+ per well of a 6-well plate and allow outgrowth of the cells (see Note 5). 6. Renew medium every four to five days until >5 colonies (with more than 100 cells) have formed, and then carefully remove the coverslip with forceps. 7. Wash colonies twice with 2 ml PBS, detach with 0.5 ml trypsin for 3-5 min at 37°C, add 2 ml DMEM 5+, and transfer to a new well of a 6-well plate. container. Put container in -70°C freezer overnight and transfer vials to liquid nitrogen storage the next day.
Production of SV40 large T antigen expressing lentivirus in 293T cells
The TAg expression cassette is incorporated into a third generation lentiviral vector system which has an improved safety profile due to deletion of most of the viral sequences. Lentiviral transduction allows high immortalization efficiency, as well as transduction and immortalization of different cell types (see Note 6). Prepare enough virus suspension to be able to add 75 µl per well. If less volume is added to cells, they will dry out during the following centrifugation step. 10. Viral attachment to cells is highly enhanced by centrifugation. Centrifugation is performed at 4°C to avoid virus entry into the cells. Entry will be synchronized upon warming. 11. Prepare separate plates for each time point. This allows freezing of the entire plate to complete cell lysis. 12. Although only 20 µl are needed for analysis, 50 µl of lysis buffer are added to allow an additional luciferase assay or further downstream analysis such as immunoblotting. 13. Reporter lysis buffer requires a single freeze-thaw cycle to fully lyse cells. Cells in 1x RLB are frozen once at -20°C and thawed either at RT or 37°C to ensure complete cell lysis. 14. Leftover luciferase assay reagent (LAR) can be frozen at -80°C and mixed with frshly prepared LAR for subsequent measurements. Repeated freeze-thaw cycles will eventually reduce efficacy. 15. White plates show phosphorescence below 560 nm. To avoid interference of this signal with the luciferase signal, a 620 nm emission filter can be selected on the IVIS® system. Sensitivity can be enhanced by putting a reflective plate (e.g. white paper) underneath the 96-well plate while reading in the IVIS®.
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